WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

TECHNICAL STANDARD AND SPECIFICATIONS
Temporary Sediment Bagin (8B)
Defipnition

A temporary barrier or dam constructed across a watercourse or at
other suitable locations to retain sediment and other waterborns
debris.

Scope

This standard establishes minimum acceptable criteria £for the
design and construction of temporary sediment basins formed by an
embankment, exgavation, or a combination of embankment and
excavation. This standard is limited to¢ sites where:

1. Failure of the structure would not result in loss of life;
damage to homes; commercial, or industrial buildings; damage
to highways or railroads, or interruption of use or service or
private utilities {(hazard class "A* only).

2. The height of dam is 25 feet or less, as measured from the
natural streambed at the downstream toe of dam to the top of
dam.

3. The product of the total volume of storage (AC-FPt) and the
height of dam (Ft} is not greater than 3,000.

4. The drainage area is 100 acres or less. -

5. The basin will be removed within & three-vear period after
construction.

Purpose

Temporary sediment basins are used as a means of trapping and
storing sediment from eroding areas in order to protect downstream
areas from damage resulting from sedimentation and waterborne
debris.

Conditions Where Practice 3pplies

Temporary sediment basins apply where physical site conditions or
other restrictions preclude the installation of erosion control
nmeasures to adequately control erosion and sedimentation. It may
be used downslope from construction coperations that expose areas to
erosion. Temporary sediment basins will be removed after the
exposed areas are adeguately protected against erosiocn by
vegetative or mechanical msans.
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Pemporary Sediment Basin (SB) {(Cont’d)

Compliance with Iaws and Regulations

Unless otherwise excepted, all dams with @ height of 25 feet or
more or storage of 50 Ac~Ft or more reguire a construction permit
prior to the start of construction. Construction permits are
obtained from the Division of Water, Department for Environmental
Protection. The height of the dam is measured from the natural
streambed at the downstream toe ¢f dam to the top of dam. ‘

Design and construction shall comply with all federal, state and
local laws, ordinances, rules and regulations.

Planning Considerations
Effectiveness

Sediment basins are typically. only 70-80 percent effective in
trapping sediment that flows into them. Therefore, they should be
used in conjunction with erosion control practices such as
temporary seeding, mulching, diversion dikes, etc., to reduce the
ancunt of sediment flowing into the basin.

Location

To improve the effectiveness of the basin, it should be located so
as to intercept the largest possible amount of runoff from the
disturbed area. The best locations are generally low aresas and
natural drainageways below disturbed areas. Drainage into the
basin can be improved by the use of stabilized diversion dikes and
ditches. The basin must not be located in a live stream but should
be located to trap sediment-laden runoff pefore it enters the
stream. The basin should not be located where its failure would
result in the loss of life or interruption of the use or sexvice of
public utilities or roads. . :

Multiple Use

Sediment basins may be designed azs permanent structures to remain
in place after construction is completed. Site conditions may make
the use of these structures desirable for stormwater detention
purposes. Wherever these structures are to become permanent, or if
they exceed the size limitations of the design criteria, they must
be designed as permanent ponds by a gualified professional
engineer. Permanent ponds are beyond the scope of these standards
and specifications. :
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Temporary Sediment Basin (£B) (Cont-‘d)

Design Criteria for Temporary Sediment Basins

Sediment Volume

The minimum capacity of the sediment basin to the elevation of the
crest of the pipe spillway shall be 1,800 cubic feet (0.04 acre-
feet) for each acre within the drainage area that will be disturbed
by construction during the designed life of the sediment basin. If
other areas within the drainage area are actively eroding,
additional sediment capacity must be added (volume will be
determined based on site conditions).

Sediment basins will be cleaned cut to their designed capacity when
sediment retained in the basins has reduced its capacity to &0
percent of the designed volume.

Basin dimensions necessary to determine the designed sediment
volume shall be clearly shown on the plans to facilitate plan
review, construction, operation and maintenance.

Shape of Basi

The basin configuration shall be such that the effective flow
length through the basin is at least two times the average width of
the basin. Baffles will be used when necessary to prevent short
circuiting. -

Classes of Sediment Basins

TABLE 1
Maximum
Height* Pipe Design
Drainage of Spillway  Emergency Storm
Area Embankment Reguired Spillway Freguency
Class (acres) {feet)

1 20 5 Yes No 10 ¥rs.
2 20 25 Yes Yes 10 ¥Yrs.
3 100 25 Yes Yes 25 Yrs.

*Height is measured from the low point of original -ground at
the downstream toe of dam to the top of the dam.
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Pipe Spillway Design

Runoff shall be computed by the method outlined in Chapter 2.
Engineering Field Manual for Conservation Practices, SCS8, or by
other acceptable methods. Runoff computations shall be based upon
soil cover conditions of the contributing drainage area during the
design life of the structure.

For Class 1 dams, the capacity of the pipe spillway will be
sufficient to pass the runcoff of a 1l0-year £reguency 24-hour
duration storm. For Class 2 and Class 3 dams the capacity of the
spililway will be sufficient to pass the runocff of a 2-year
freguency Z24-hour duration storm. In all cases, the nminimum
diameter of the conduit shall be 8 inches. Pipes mav be designed
by using (1} Peak runoif of the design storm or (2} Flood-routing
the design storm using accsptable procedures.

&. Crest Blevaticon - The crest elevation of the riser or
hood inlet shall be at the elevation of the designed
sediment volume.

b. Riger - Non-perforated risers shall be completely
watertight except for the inlet opening at the top.
Manufactured stubs or knockout plugs for dewatering the
hasin may be used. The riser shall have a cross~
sectional area of at least 1.3 times that c¢f the pipe
barrel. Risers may be located in the sediment pool or in
the upstream slope of the embankmeni.

pPerforated risers are not recommended because of their
adverse effect on the trap efficiency of the basin.
However, if it is necessary tc use a perforated riser,
the pipe will be perforated with 1/2 inch diameter nocles
spaced 8 inches vertically and 10 to 12 inches
horizontally. «

c. Antivortex Device ~ An antivortex device shall be
installed at and firmly attached to the top of the rissr.
The antivortex device should be a vertical steel plate
and installed parallel with the pipe barrel; minimum
length = riser diameter + 12 inches; minimum height +
pipe barrel diameter or 12 inches, thatever is greater.

For hooded inlets, an antivortex device shall also be
instalied.
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d.

E.

Trash Rack ~ Trash racks are recommended for all
principal spillways. However, they are required whan the
basin is located in a wooded drainage area or subiect to
floating debris, or where the riser will create a safety
problem.

Rigser Base ~ The riser shall have a watertight base and
shall have sufficient weight to prevent flotation of the
riser.

The nininum factor of safetyv against flotation shall be
1.1, Where concrete is used for the riser base, the
following formula may be used in calculating the reguired
volume of concrets:

V = 0.62HD? - HWS
87.6

Height Riser (ft)

D Diameter Riser (ft)

W, = Weight Riser (lb/ft)

V = Volume of Concrete {(ft?)

Whera: H

H I

Anti~Seep Collars - Anti-seep collars will be installed
around the pipe barrel for all installations where the
height of earthfill over the top of pipe is 5 feet or
greatexr. The combination of the number of collars and
the collar projections must increase the length of the
line of seepage by at least 15 percent.

Select the desired number cof collars and solve for the
minimum projection:

vV = 0.075 L/N
or

Select the collar projection and solve for the minimum
number of collars.

0.075 L/V

#

Collar projection in feet
Number of collars .
Length of pipe within embankment

i 08

:

H
: 0]
tES =

Where more than one collar is used, they shall be spacad
approximately 25 feet apart.
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q. Outlet Protection -~ The pipe barrel shall outlest at
approximately the lowest elevation of the valley cross
section at the downstream toe of the dam. Protection
using rock riprap, paving or other acceptable materials
will be used to convey pipe discharge to & stable
watercourse in an erosion free manner.

Emergency Spilliway

For Class 1 sediment basins, the embankment will be used as an
emergency spillway, and the downstream slope shall be 5:1 or
flatter. Also, the downstream slope must be immediately protected
with wvegetation, rock riprap or other acceptable materials.

Emergency spillways shall be constructed for all Class 2 and 3

sediment basins. The spillway cross section shall be trapezoidal

with a minimum bottom width of 8 feet and steepest sideslopes of

2:3.

i. Crest Blevation - The crest of the emergency spillway will be
set at the elevation reguired to pass the 2-year frequency 24-
hour duration storm through the pipe spillway. In no case
shall the difference in elevation between the crests of the
pipe spillway and the emergency spillway be less than 1.0
foot.

2. Capacity =~ The minimum capacity of the emergency spilliway
shall be that required to pass the peak-rate of runoff from
the design storm {see Table 1), minus the capacity of the pipe
spillway. Emergency spillway dimensions can be determined
using charts in Chaptexr 11, Engipeering Field Manual, SCS.

L]

velpcities - The maximum allowable velocity of flow in the
exit section of vegetated emergency spillways shall be 6 feet
per second. For spillways with erosion protection other than
vegetation, velocities shall be in the safe range for the type
of protection used.

[

Control Section - The spillway shall have a control section at
least 20 £feet in length. The contrcl section is a level
portion of the spillway channel at the highest elevation in
the channel.

185



WATER MANAGEMENT, ERQOSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Temporary Sediment Basin (SB) (Cont’d)

Freeboard

For Class 2 and '3 basins, the fresboard is the difference in
elevation between the flow elevation {(Hp) of the emergency spillway
and the top of the settled embankment. For Class 1 bkasinsg, the
fresboard is the difference in elevation between the stage reguired
to pass the design storm through the pipe spillway and the top of
the settled embankment. In all cases, the minimum freeboard shall
be 1.0 foot.

Location -

The emergency spillway channel shall be located so that it will not
be constructed over £ill meterial. The channel shall be located s0
there are no sharp turns or bends. The channel shall return the
fiow of water to a defined channel downstream f£rom the embankment.

Embankment {(Barthfill)

For Class 1 basins, the minimum top width sﬁall be 10 feet; the
upstream slope shall be no steeper than 2:1 and the downstream
slope shall be no steeper than 5:1. :

For Class 2 and 3 basins, the minimum top width shall be 10 feet,
and the side slopes shall bes no steeper than 2-1/2:1.

An allowance for settlement of at least 10 percent will be added to
the design height of the embankment.

Disposal

Cleanout - Sediment shall be removed from the basin when the
capacity is reduced to 60 percent of the design volume. Plans for
the sediment basin shall indicate the methods for disposing cf
sediment removed from the basin. Possible alternatives are the use
of the material in fill areas on-site or removal to an approved
cff-site dump.

Final Removal -~ Sediment basin plans sheall indicate the final
disposition of the sediment basin after the upstream drainage area
ig stabilized. The plans shall indicate methods for the removal of
excess water lying over the sediment, stabilization of the basin
site, and the disposal of any excess material.
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Vegetative Protection

Vegetation will be established upon completion ¢f construction of
the embankment, emergency spillway and other areas disturbed by
construction.

Safet

Where sediment basins are accessible to the public, they shall be
fenced and posted. All additional health and safety measures
reguired by local ordinance will be installed.

SPECIFICATIONS
Embankment Basins

The foundation area shall be cleared of all trees, stumps, roots,
and brush boulders, sod, and debris. 2all channel banks and sharp
breaks shall be sioped to no steeper than 1:1. All topseoil
containing excessive amounts of organic matter shall be removed.
The surface of the foundation area will be thoroughly scarified
before placement of the embankment material.

The cutoff trench shall be excavated to the lines and grades shown
on the plans or as changed during construction because of site
conditicons, and shall be backfilled with suitable material in the
same manner as specified for earth embankment. The trench shall be
kept free of standing water during backfill operations.

Existing stream channels crossing the foundation area shall be
sloped no steeper than 1:1 and deepened and widened as necessary to
remove all stones, gravel, sand, roots, and other cbijecticnable
material and to accommodate compacting eguipment. Such channels
shall then be backfilled with suitable materizl as specified for
each embankment.

The pipe conduit barrel shall be placed on 2 firm foundation to the
ines and grades shown on the plans. Selected backfill material
shall be placed around the conduit in lavers, and each laver shall
be compacted to at least the same density as the adjacent
embankment. All compaction within (2} feet of the pipe spillway
will be accomplished with hand-operated tamping egquipment.
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The complete spillway excavation shall conform to the lines,
grades, bottom width, and side slopes shown on the plans.

211 borrow areas cutside the poel and in the drainage area shall be
graded and left in such a manner that water will not be ponded.

The material placed in the £ill shall be free of all sod, roots,
frozen soil, stones more than & inches in diamster, and cther
objectionable material. The placing and spreading of the £ill
material shall be brought up in approximately 6-inch horizontal
layers or of such thickness that the reguired compaction can be
obtained with the equipment used. Construction eguipment shall be
cperated over the area of each layer in a way that will result in
the reguired compaction.

Special sguipment shall be used when the reguired compaction cannct
be cobtained without it. '

The distribution and gradation of materials throughout the £ill
shall be such that there will be no lenses, pockests, streaks, o
lavers of material differing substazntially in texture oxr gradation
from the surrounding msterial. Where it is necessary Lo use
materials of varying texture and gradation, the more impervious
nmaterial shall be placed in the upstream and center portionsg of the
£i1ll.

The moisture content of fill material shall be such that the
required degres of compaction can be cbtained with the egquipment
used.

¥i1ll shall not be placed on frozen, slick or saturated soil.

The topsocil material saved in the site preparation shall be placed
as a top dressing on the surface of the emergency spillways,
embankments, and borrow areas. It shall be evenly spread to a
thickness as specified on the plans.

A protective cover of herbaceous vegetation shall be established on
all exposed surfaces of the embankment, spiliway, and borrow areas
to the extent practical under prevailing soil and climatic
conditions. :

Seedbed preparation, seeding, fertilizing, and mulching shall
comply with the local SCS Technical Guide. .
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Pxcavated Basins

The completed excavation shall conform to the lines, grades and
elevation shown on the plans.

The material excavated from the basin shall be placed in one c¢f the
following ways so that its weight will not endanger the stability
of the side slopes and where it will not be washed back into the
basin by rainfall:

1. Uniformly spread to a height not exceeding 3 fest with the top
graded toc a continucus slops away from the basins.

2. Uniformly placed or shaped rsasconably well with side slopes
assuming &the natural angle or repose for the sexcavated
material behind a berm width egual to the depth of the basin,
but not less than 12 feet.



WATER MANAGEMENT, BROSION AND
SEDIMENT CONTRQL FOR CONSTRUCTION AREAS
TECHNICAL STANDARD AND SPECIFICATIONS
Straw Bale Barrier {(SBB)
Definition

A temporary barrier to trap sediment consisting of a row of
entrenched and anchored straw bales.

Purposes
1. To intercept and detain small amounts of sediment from
disturbed areas of limited extent and/or sinkholes in order to
prevent sediment from leaving the site.

2. T decrease the velocity of sheet flows and low-to-moderate
level channel flows.

Conditions Where Practice Applies

1. Below disturbed areas subject to sheet and rill erosion.

2. Where the size of the drainage area is no greater than 1/4
acre per 100 feet of barrier length; the maximum slope length
behind the barrier is 100 feet; and the maximum slope gradient
behind the barrier is 50 percent (2:1).

3. In minor swales or ditch lines where the maximum contributing
drainage area is 1o greater thap 2 acres.

4. Where effectiveness is required for less than 3 months.
Under no circumstances should straw bale barrie

rs bhe
constructed in live streams or in swales where there is the
possibility of a washout.

N

Planning Considerations

Based on observations, straw bale barriers have not been as
effective as some users had hoped they would be. Laboratory work
at Virginia Highway and Transportaticn Research Council (VH&TRC)
has shown that silt fences can trap & much higher percentage of
suspended sediments than can straw bales. There are thres major
reasons for such ineffectiveness.

Improper use of straw bale barriers has been a major problem.
Straw bale barriers have been used in streams and drainageways
where high water velocities and volumes have destroyed or impaired
their effectiveness.

[as)
[83
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Improper placement and installation of the barriers, such as
staking the bales directly to the ground with no soil seal or
entrenchment, has allowed undercutting and end flow. This has
resulted in additions of rather than removal of sediment from
runcff waters. Inadequate maintenance lowers the effectiveness of
these barriers. Trapping efficiencies of carefully installed straw
bale barriers on one project dropped from 57 percent to 16 percant
in cone month due to lack of maintenance.

W— . S
taked and Entrenched
Straw Bale

Binding Wire
or JTwinse

Compacted Soil to
Prevent Piping

Sediment Laden
Runoff

Filtered Runoff

== ‘
=1 — [IET=IET
=EElEEE g

Figute 1

CROSS-SECTION QF A PROPERLY INSTALLED STRAW BALE
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There are questions about the continued use of straw bale barriers
as they are presently installed and maintained. Averaging
approximately 54 per linear foot, the thousands of straw bale
barriers used annually represent sufficient expense that optimum
installation procedures should be followed. If such procedures are
carefully focllowed, straw bale barriers can be guite effective.
Continued use of straw bale barriers may be contingent upon the
installation and maintenance procedures applied tce their use.

Design Criteria

2 formal design is not reguired.
SPECIFICATIONS

The following construction specifications have been adapted from
the Virginia Brosion and Sediment Control Handbook.

Sheet Flow Applications

1. Bales shall be placed in a single row, lengthwise gn the
contour, with both ends of adjacent bales tightly abutting one
another.

2. A1l bales shall be either wire-bound or string-tied. Straw

bales shall be installed so that bindings are oriented arocund
the sides rather than along the tops and bottoms of the bales
{in order to prevent deterioration of the bindings). Seea
Figure 1.

3. The barrier shall bes entrenched and backfilled. A trench
shall be excavated the width of a bale and the length of the
proposed barrier to a minimum depth of 4 inches. After the

bales are staked and chinked, the excavated soil shall be
backfilled against the barrier. Backfill soil shall coniorm
to the ground level on the downhill side and shall be built up
to 4 inches against the uphill side of the barrier (Figure 2}.

18

Each bale shall be securely anchored by at least two stakes or
rebars driven through the bale. The first stake in sach bale
shall be driven toward the previcusly laid bale to force the
bales together. Stakes or rebars shall be driven deep encugh
into the ground to securely anchor the bales.
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5.

(31

~}

The gaps between bales shall be chinked (filled by wedging}
with straw to prevent water from escaping between the bales.
{Loose straw scattered over the arez immediately uphill arcund
& straw bale barrier tends to increase barrier efficiency.)

Inspection shall be frequent, and repair or replacement shall
be made promptly as nesded.

Straw bale barriers shall be removed when thev have served
their usefulness, but not before the upslope areas have been
permanently stabilized.

Channel Flow Applications

1.

t..)

Bales shall be placed in a single row, lengthwise, coriented

perpendicular to the contour, with ends of adjacent bales

tightly abutting one another.

.The remaining steps for installing a straw bzle barrier for

sheet flow applications apply here, with the following
addition.

The barrier shall be extended to such a length that the
bottoms of the end bales are higher in elevation than the top
of the lowest middle bale (Figure 3} to assurs that sediment-
laden runoff will flow either through or over the barrier, but
not around it.

Maintenance

Straw bale barriers shall be inspected immediately after each

rainfall and at least daily during prolonged rainfall.

Close attention shall be paid to the repair of damaged khales,
end runs and undercutting beneath bales.

Necessary repairs to barriers to replace bales shall be
accomplished promptlyv.

Sediment deposits should be removed after each rainfail. hey
must be removed when the level of deposition reaches
approximately one-half the height of the barrier.

Any sediment deposits remaining in place after the straw bale

barrier is no longer reguired, shall be dressed to conform to
the existing grade, prepared and seeded.

ie3
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1. Excavate the trench. 2. Place and stake straw bales.

3. Wedge loose straw between 4. Backfill and compact the
bales. Figuce 9 excavated _soil.

CONSTRUCTION OF A STRAW BALE BARRIER
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Points A should be higher than point B

- PROPER PLACEMENT OF STRAW BALE BARRIER IN DRAINAGE WAY

Source:Installation of Straw and Fabric Filter Barriers for
Sediment Control. Sherwood and Wyant

Figure 3
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TECHENICAL STANDARD AND SPECIFICATICONS
Silt Pence {SF}
Definition

2 temporary barrier to trap sediment that consists of a filter
fabric stretched Dbetween supporting posts, with the Dbottom
entrenched in the soil. There are two types. The Silt Fence is a
temporary linear filter barrier constructed of synthetic filter
fabric, posts, and, depending upon the strength of the fabric used,
wire fence £for support. The Filter Rarrier is constructed of
stakes and burlap or synthetic filter fabric.

urpeses
1. To intercept and detain small amounts of sediment from

disturbed areas during construction operaticns to prevent
sediment from leaving the site and damaging streams oOr
entering sinkholes.

2. Where the size of the drainage area is no more than 1/4 acre
per 100 feet of silt fence length; the maximum slope length
behind the barrier is 100 feet; and the maximum gradient
behind the barrier is 50 percent {(2:1}.

Y]

In minor swales or ditch lines where the maximum contributing
drainage area is po greater thapn 2 acres.

4. Under no circumstances should silt fences be constructed in
live streams or in swales in ditch lines where £lows are
likely to exceed 1 cubic foot per second (cfs). See Design
Criteria for further clarification.

Planning Considerations

Laboratory work at the Virginia Highway and Transportation Ressarch
Council {(VH&TRC) has shown that silt fences can trap & much higher
percentage of suspended sediments that can straw bales. Silt
fences may be preferable to straw barriers in many cases. While
the failure rate of silt fences is lower than that of straw
barriers, there have been instances in that silt fences wsre
improperly installed. The installation methods cutlined here can
improve performance.

iy
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Filter barriers are inexpensive structures composed of burlap or
standard weight synthetic filter fabric stapled to wooden stakes.

low rates through burlap filter barriers are slightly slower and
filtering efficiency is significantly higher than for straw bale
barriers {see Table 1).

Table 1

FLOW RATES AND FILTERING EFFICIENCIES OF
VARIQOUS SEDIMENT FILTER MATERIALS

Flow Rate Filter
Material {gal./sg. £t /min, ] Efficiency (%)
Straw 5.6 &7
Burlap (10 oz. fabric) 2.4 84
Synthetic Fabric 0.3 {Aavg.) 97 {Aavg.)
Scurce: Virginia Highway and Transportation Resesrch Council

Silt fernces composed of a wire support fence and an attached
synthetic filter fabric slow the flow rate significantly but have
a higher filtering efficiency than burlap. Both woven and non-
woven synthetic fabrics are commercially available. The woven
fabrics generally display higher strength than the non-woven
fabrics. When tested under acid and alkaline water conditiomns,
most of the woven fabrics increase in strength. There is a variety
of reactions among the non-woven fabrics. The same is true of
testing under extensive ultraviolet radiation. Permeablility rates
vary vregardless of fabric type. While all of the fabrics
demonstrate very high filtering efficiencies for sandy sediments,
there is considerable variation among both woven and non-woven
fabrics when filtering the finer silt and clay particles.

Design Criteria

1. No formal design is reguired.

2. Filter barriers shall have an expected usable life of 3
months. They are applicable in ditch lines, arcund drop
inlets, and at ‘temporary locations where continuous

construction changes the earth contour and runcff
characteristics and where low or moderate flows {(not exceed 1
cfs) are expected.
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3. Silt fences, because they have a much lower permesability than
burlap £filter barriers, have their applicability limited to
situations in that only sheet or overland flows are expected. They
normally camnot filter the volumes of water generated by channel
flows, and many of the fabrics do not have sufficient structural
strength to support the weight of water ponded behind the fence
iine. Their expected usable life is 6 months.

SPECIPICATIONS

The *o*low1 ﬂonst*uctlon snecxflcat¢ons have bee:'aaop?ed fxrom

Materials

1. Svnthetic £ilter fabri shall be & previous sheet of
propyiene, nylon, polyester or ethylene varn and shall be
certified by the manufacturer or supplier as conforming to the
following regquirements:
PHYSICAL PROPERTY REQUIREMENTS

Filtering Efficiency 75% {min.)

Tensile Strength at Bxtra Strength-50 lbs./lin. in.{min.)
20% {max.) Elongation* Standard Strength-30 1bs./lin. in.

' {min.}

Flow Rate 0.3 gal./sq. £ft./min. (min.)

*Regquirements reduced by 50 percent after six months of
installation.

Synthetic £ilter fabric shall contain ultraviclet ray
inhibitors and s;ab;livers to provide a minimum of 6 months of
expected usable construction life at a temperature range of
0P to 120°F.

2. Burlap shall be l0-ocunce per sguare vard fabric.

3. Posts for Silt Fences shall be eithar 4-inch diameter wood or
1.33 pounds per linear foot steel with a minimum ln‘gth of 5
feet. Steep posts ghall have projections for fastening wire

them )

4. Stakes for Filter Barriers shall be 1* x 2" wood (preferrad)
oY eguivalent metal with & minimum lvugbh of 3 feet.
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5. Wire fence reinforcement for silt fences using standard
strength filter cloth shall be a minimum of 42 inches in
heigﬁt, a2 minimum of 14 gauge and shall have a minimum mesh
spacing of & inches.

Filter Barrier: This sediment barrier may be constructed using
burliap or standard strength synthetic £ilter £fabric. It is

designed for low or moderate flows not exceeding 1 cfs. (See Figure
1.}

1. The height of a filter barrier shall be a minimum of 15 inches
and shall not exceed 18 inches. ~

2. Burlap or standard strsngth synthetic filter fabric shall be
purchased in a continuous roll and cut to the length of the
barrier tc avoid the use of joints {(and thus improved the
strength and efficiency <of the barrier).

3. The stakes shall be spaced a maximum of 3 feet apart at the
barrier location and driven securely into the ground (minzmum
cof & inches).

4. A trench shall be excavated approximately 4 inches wide and 4
inches deep along the line of stakes and upslope from the
barrier.

5. The filter material shall be stapled to the wooden stakes, and

8 inches of the fabric shall be extended intc the trench.
Heavy-~duty wire staples at least 1/2-inch long shall be used.
Filter material shall not be stapled to existing trees.

&. The trench shall be backfilled, and the soil compacted over
the filter material.

7. If a filter barrier is to be constructed across a ditch line
or swale, the barrier shall be of sufficient length to
eliminate end flow, and the plan configuration shall resemble
an arc or horseshoe with the ends oriented upslope (Figure 2).

8. Filter barriers shall be removed when they have served their
usaful purpose, but not before the upslope area has been
permanantly stabilized.



WATER MANAGEMENT, EROSION 2ND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

£ilt Fence (SF) {(Cont’d)
1. Set the stakes. 2.

Excavate a 4"x4” trench
upsiope along the line of
stakes.

3. Staple filter material to 4. Backfill and compact the
stakes and extend it into excavated soil.
Lthe trench.

T AN .
; o *:nzg_.“f_‘:g:-;:
& ¥ xn.,«t,m::;

5

S§hr peky

CONSTRUCTION OF A FILTER BARRIER Figure 1
Source: Installation of Straw and Fabric Filter Barriers Plate 1.06a
for Sediment Control, Sherwood and Wyant
2 ¢
| Fiow . §
Plan i + i
h i ]
Elevation
Points A should be higher than point B Figure 2
PROPER PLACEMENT OF A FILTER BARRIER IN A DRAINAGE WAY

Source: Adapted from Installation of Straw and Fabric
Filter Barriers for Sediment Contral, Sherwood

and Hyant 169




WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Silt Fence (8F) (Cont’d)

Silt Fence: This sediment barrier utilizes standard-strength or
extra-strength synthetic f£filter fabrics. It is designed £or
situaticns in that only sheet cor overland flows are expected. Ses
Figure 3.

1. The height of a silt fence shall not exceed 36 inches (higher
fences may impound volumes of water sufficient to cause
failure of the structure).

2. Posts shall be spaced a maximun of 10 f£eset apart at the
barrier location and driven securely into the ground (mindmum
of 12 inches). When extra-strength fabric is used without ths
wire support fence, post spacing shall not exceed 6§ feet.

4. A trench shall be excavated approximately 4 inches wide and 4
inches deep along the line of posts and upslope from the
barrier.

5. When standard-strength filtsr fabric is used, a wire mesh

support fence shall be fastened securely to the upslope side
of the posts using heavy-duty wire staples at least 1 inch
long, tie wires or hog rings. The wire shall extend into the
trench a minimum of 2 inchss and shall not extend more than 36
inches above the original ground surface.

6. The standard-strength filter fabric shall be stapled or wired
to the fence, and 8 inches of the fabric shall be sxtended
into the trench. The fabric shall not extend more than 36
inches above the original ground surface. Filter fabric shall
not be stapled to existing trees.

~3

When extra-strength filter fabric and closer post spacing are
used, the wire mesh support fence may be eliminated. In such
a case, the filter fabric is stapled or wired directliy to the
posts with all other provisions of item No. & applying.

8. The trench shall be backfilled and soil compacted over the
filter fabric.

9. Silt fences shall be raemoved when they have served their
useful purpose, but not before the upslope area has been
permanently stabilized.
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CONSTRUCTION OF A

gilt Pence (8F) (Cont‘d)

SLIT FENCE

1.

3.

Set posts and excavate a 4%x4"
trench upsiope along the line
of posts.

Attach the filter fabric to
the wire fence and extend it

into the trench.

Extension of fabric and

wire into the

Filter Fabric
il

§
HiL

potverosl
it §

2. Staple wire fencing to
the posts.

287 300 I 4
I

#I
¥
B
1
11
4
3
%
1
1
11
1
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Wl 1l
1]

4. Backfill and compact the
excavated soil.

trench.

s

==

CONSTRUCTION OF A SILT FENCE Figure 3

::;ﬁﬁ%;'

Source: A§apted from Installation of Straw and Fabric
Filter Barriers for Sediment Control, Sherwood

and Hyant
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SEDIMENT CONTROL FOR CONSTRUCTION AREAS

§ilt Pence (8F) (Cont-‘d)

Al

Maintenance

Silt fences and filter barriers shall be inspected immediately
after each rainfall and at least daily during prolonged
rainfall. any required repairs shall be made immediately.

Should the fabric on a silt fence or filter barrier dscompose
or become ineffective prior to the end of the expected usable
life and the barrier is still necsssary, the fabric shall be
replaced promptly.

Sediment deposits should be removed after each storm event.
Thev must be removed when deposits reach approximately one-
half the height of the barrisr.

Any sediment deposits remaining in place after the silt fence

or filter barrier is no longer regquired shall be dressed to
conform with the existing grade, prepared and seedad.
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WATER MANAGEMENT, ERCSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS
TECENICAL STANDARD AND SPECIFICATIONS
Storm Drain Inlet Protection {(IP)
Definiticn

& sediment filter installed around a storm drain drop inlet or curb
inlet to reduce sediment discharge.

Purpose

To prevent sediment from entering storm drainage systems prior Lo
permanent stabilization of the disturbed area.

Conditions Where Practice Applies

Where stoym drain inlets are to be made operaticnal befors
permanent stabilization of the disturbed drainage area. Difierent
tvpes of structures are applied to different conditions.

Planning Considerations

Storm sewers that are made operational before their drainage area
is stabilized can convey large amounts of sediment to natural
drainageways. In case of extreme sediment loading, the storm sewer
itself may clog and lose a major portion of its capacity. To aveid
these problems, it is necessary to prevent sediment from entering
the system at the inlets.

This practice contains several types of inlet filters and traps

that have different applications dependent upon site conditions and

rype of inlet. Other innovative technigues for accomplishing the

same purpose are encouraged, but only after careful study of their
ffectiveness should they be installed.

Note that these various inlet protection devices are for drainage
areas of less than one scre. Runoff from large disturbed areas
should be routed through a SEDIMENT BASIN.

The best way to prevent sediment from entering the storm sewer
system is to stabilize the site as quickly as possible, preventing
ercsion and stopping sediment at its source.

173



WATER MANAGEMENT, EROSICON AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Storm Drain Inlet Protection (IP) {(Cont’d)

o

Design Criteria

The drainage area shall be no greater than 1 acre.

The inlet protection device shall be constructed in a manner
that will facilitate cleanout and disposal of trapped sediment
and minimize interference with construction activities.

The inlet protection devices shall be constructed in such a
manner that any resultant ponding of stormwater will not cause
excessive inconvenience or damage to adjacent areas or
structures.

Design criteria more specific toc each particular inlet
protection device will be found with that construction
specification.

SPRCIFICATIONS
STRAW BALE DROP INLET STRUCTURE
a. Bales shall be either wire-bound or string-tied with the

bindings oriented around the sides rather than over and
under the bales.

b. Rales shall be placed lengthwise in a single row
surrounding the inlet with the ends of adjacent bales
pressed together. (Figure 1)

The filter barrier shall be entrenched and backfilled.
2 trench shall be sxcavated around the inlet the width of
a bale to a minimum depth of 4 inches. After the bales
are staked, the excavated socil shall be backfilled and
compacted against the filter barrier.

o]

4. Each bale shall be securely anchored and held in place by
at least two stakes or rebars driven through the bale.

e. Loose straw shall be wedged between bales to prevent
water from entering between bales.

fay
~3
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WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Storm Drain Inlet Protection (IP) {(Cont’d)

Drop Inlet
with Grgte~

§

Compacted Soil —m — Staked

Straw Bale

to Prevent Piping
;««:::;

| ="""SRunoff Wate

== with Sedimen

traw Bales °
Staked with 2
Stakes Per Bale

drains a relatively flat area (slopes no greater than 5 percent) where
sheet or overland flows {not exceeding 0.5 cfs} are typical. The
method shall not apply to inlets receiving concentrated flows, such
as in street or highway medians.

Specific Application
This method of inlet protection is applicable where the inlet

STRAW BALE DROP INLET SEDIMENT FILTER

Source:

a.

Michigan Seil Erosion and Sedimentation
Control Guidebook, 1975

Figure 1

GRAVEL AND WIRE MESH DROP INLET SEDIMENT FPILTER

Wire mesh shall be laid over the drop inlet so that the
wire extends a minimum of 1 foot bevond each sids of the
inlet structure. Hardware cloth or comparable wire mesh
with 1/2-inch copenings shall be used. If more than one
strip of mesh is necsssary, the strips shzall be
overlapped.

M
~3
€N



WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Storm Drain Inlet Protection (IP) (Cont’d)

b. ¥DOT No. 2 Coarss Aggregate shall be placed over ths wire
mesh as indicatsd in Figure Z. The depth of stone shall
be at least 12 laches over the entire inlet ¢pening. The
stone shall extend beyond the inlet opening at least 18
inches on all sides.

c. If the stone filzer becomes cleogged with sediment so that
it no longer adsguately performs its function, the stones
must be pulled zway from the inlet, cleaned and replaced.

Note: This filtsring device has no. overflow mechanismn,

therefore, ponding is likely especially if sediment
is not remsved regularly. This tvpe of device must
naver be used where overflow may esndanger an
exposed £i11 slcope. Consideration should also be
given to th2 possible effects of ponding on traffic
novemsnt nearhby structures, working  areas,
adijacent rroperty, =2tc.

Gravel (12 Min. depth)

Runoff Water
with Sediment

nd
& WP fonghy e 3 o Tmnernn
Al D T et u Sotgid b et Tl L PP P I B G0 i
= ! AT

== ==l

< [
Z GATRR

Sediment

Specific Application
This method of inlet protection is applicable where heavy concen-
trated flows are expected, but not where ponding around the structure
might cause excessive inconvenience or damage to adjacent structures
and unprotected areas.
GRAVEL AND WIRE MESH DROP INLET SEDIMENT FILTER

Figure 2
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WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Storm Drain Inlet Protection (IP) (Comt’d)
3. SOD DROP INLET SEDIMENT FILTER

&. S5cil shall be orepcred and sod installed accmralng Lo the
specification in Critical Area Planting ~ Sodd ing.

. Sod shall be placed to form a turf mat covering the soil
for distance of 4 feet from each side of the inlet
structure, as illustrated in Figure 3.

Four 1sfoot Wide Strips of Sod on
Each Side of the Drop Inlet

Runoff Water : Filtered Water
with Sediment

s

“':" = ;wég” = ﬁ"é“s = AT

* '
t!

Specific Application
This method of inlet protection is applicable only at the txme
of permanent seeding, to protect the inlet from sediment and muich
materials until permanent vegetation has become established.

SOD DROP INLET SEDIMENT FILTER

Figure 3
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WATER MANAGEMENT, EROQSION AND
SEDIMENT CONTROL FOR CONSTRUCTICN AREAS

Storm Drain Inlet Protection (IP) (Cont’d)

12

GRAVEL CURB INLET SEDIMENT FILTER

& .

Hardware cloth or comparable wire mesh with 1/2-in
openings shall ke placed over the curb inlet openin
that at least 12 inches of wire extends across the i
cover and at least 12 inches of wire extends acress ths
concrete gutter from the inlet opening, as illustrated in
rigure 4.

.3

ol

B i 0
(RIS

3y ¢

Y

-

21
t

Stone shall be piled against the wire so as to anchor it
against the gutter and inlet cover and to cover the inlet
opening completely. KDOT No. 2 Coarse Aggregate shall be
used.

If the stone filter bescomes clogged with sediment s0 tha
it no longer adeguately psrforms its functicn, the ston
must be pulled away from the block, cleaned and replaced.

-
o
e

ire Mesh
Filtered Water

S & ==l

o =
Curb Inlet

Gravel Filter

Runoff Water

________

Concrete Gutter

Specific Application
This method of inlet protection is applicable at curb inlets
where ponding in front of the structure is not likely to cause
inconvenience or damage to adjacent structures and unprotected areas.

GRAVEL CURS INLET SEDIMENT FILTER

Figure 4
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WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Storm Drain Inlet Protection {(IP) (Cont’d)

5.

BLOCK AND GRAVEL CURE INLET SEDIMENT FILTER

(=38

{2

o

Two concrete blocks shall be placed on their sides
abutting the curb at either side of the inlet copening.

& 2~inch by 4-inch stud shall be cut and placed through
the outer holes of esach spacer bleck teo help keep the
f£ront blocks in place.

Concrete blocks shall be placed on their sides across the
front of the inlet and abutting the spacer blocks as
iliustrated in Figure 5.

Wire mesh shall be placed over the ocutside vertical face
{webbing} of the concrete blocks to prevent stone from
being washed through the holes in the blocks. Chicken
wire or hardware cloth with 1/2-inch openings shall be
used.

KDOT No. 2 Coarse Aggregate shall be piled against the
wire to the top of the barrier as shown in Figure S.

If the stone filter becomes clogged with sediment so that
it no longer adeguatsly perfoxrms its function, the stone
mist be pulled away from the blocks, cleaned and
replaced.
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SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Storm Drain Inlet Protection (IP) (Cont’d)

Curb Inlet

e,
-~y
I L Oy
s S T

Gravel Filter

Water with, . o=y
Sedime i U

Runoff Overfloé::;;;:::ﬁzj /~Filtered Water

Wire Screen
2% x4" HWood Stud

. Specific Application
This method of inlet protection is appiicable at curb inlets
where an overflow capability is necessary to .prevent excessive
ponding in front of the structure.

BLOCK AND GRAVEL CURB INLET SEDIMENT FILTER

Figure 5
6. BLOCK AND GRAVEL DROP INLET SEDIMENT FPILTER

a. Place concrete blocks lengthwise on their sides
single row arcund the perimeter of the inlet, with
ends of adjacent blocks abutting. The height of
barrier can be varied, depending on design needs,

stacking combinations of 4-inch, f-inch and 12-inch wide

blocks. The barrier of blocks shall be at least
inches high and no greater than 24 inches high.
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WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Storm Drain Inlet Protection (IP) (Cont’d)

L.

9

{4

Wire mesh shall be placed over the ocutside vertical face
{webbing} of the concrete blocks to prevent stone from
being washed through the holes in the blocks. Hardware
cloth or comparable wire mesh with 1/2-inch openings
shall be used.

tone shall be piled sgainst the wire to the top of the
block barrier, as shown in Figure 6. XDOT No. 2 Coarse
Aggregate shall be used.

If the stone filter becomes clogged with ssdiment so that
it no longer adequately performs its function, the stone
must be pulled away from the blocks, c¢leaned and

replaced.
Wire Screen LOnCrete BIoEk
*"-c=:j;j“ ) i ~“’”‘w~,
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Eravel Fi}tér ' H:t:re Screen
. Filtered Water

Overfiow

Sediment i

e = e & b Zvz :

=== Jgﬁn!_ 58 N\ .
M=lEl= . ) - Brop Inlet
Sediment b R RN with Grate

Specific Application

Tnis method of inlet protection is applicable where heavy flows
are expected and where an overflow capacity is necessary to prevent
excessive ponding around the structure,

FILTER

Figure 6§
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WATER MANAGEMENT, ERCSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Storm Drain Inlet Protection (IP) (Cont’d)

Maintenance

The structure shall be inspected after each rain, and repailrs
made as needed.

Sediment shall be remove and the trap restored to its original
dimensions when the sediment has accumulated to one~-half the
design depth of the trap. Removed sediment shall be deposited
in & suitable area and in such a manner that it will not
erode.

Structures shall be removed and the ares stebilized when the
remaining drainage area has been properly stabilized.
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WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

TECHNICAL STANDARD AND SPECIFICATIONS

Filter Strip (FS)

Definition

A strip of area of vegatatlon for removing sediment and relzted
pollutants from runoff.

Pyurposse
To remove sediment and other pollutants from runoff by
infiltration, depositicn, infiltration, absorption, and
decomposition, thereby reducing pollution and protecting the
environment., '

Conditicns Where the Practice 2pplies

This practice applies to land undergoing development where filter
P & g

strips are nesded to reduce sediment damage to c_3acen* propebuv,
streams or sinkholes. Filter strips shall not only be used to
remove sediment from overlan (shee,, flow. Filters are not

effective in removing sediment from concentrated Fflows.

Planning Considerations

Yegetative filters cannot be expected to remove all sediment nor
adequately protect adjacent areas from sediment damage when used
zlone. Vegetative filter should only be considered as one
component of the erosion and sediment comtrol systen. The
effectiveness of filter strips can vary considerably aepena;ng on
the type of vegetation, the height and density of the vegetation,
season of the year, type of sediment (sand, silt, or clay), the
size of the area exposed, and the topography of *h expossed area.

Vegetative fil;ers, i: not ex1st1n3, should be planned and
gstablished priocr to di starblug the land that will produce the
sediment.

There are no prec ise -design criteria that will guarant 2

particular level of sadiment removal.

SPECIFICATIONS

Minimum strip width shall be 15 ‘eet, au“ maximum strip width shall

be 100 feet or wider if determined b n-site evaluation. Whers
streams or sinkholes zre being protected these widths will be on
each side of the stream. The required width will be determined in

the field depending on the severity of the sedimentation prcb em
and the physical characteristics of the site.



WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Filter Strip (P8) (Cont’d)

Existing grass oxr grass/legume mixtures, if well established,
should be used as filter strips. When establishing new seeding,
considerations should be given to wildlife needs and soil
conditions on the site. The following chart provides a list of
alternative grass and grass/legume mixtures.

Table 1
SEEDING MIXTURE AND SITE STUITABILITY CHART

SOIL SUITABILITY

Seeding Mixture® Rate Lbs./Acre’ Wet Well Drained?
1. alfalfa® 10 *
or Red Clover 10
Plus
Timothy 4
or Orchardgrass &
or Bromegrass 6
2. Ladino Clover? 1/2 * *
Plus
Timothy 4
or Orchardgrass &
or Bromegrass 8
3., Tall Fescue 40 * *
4. Reed Canarvgrass 15 *
Plus
Tall Fescue 10

1y all permanent seeding shall be completed between april 1 and
May 15, or August 1 and September 15. If an alternate seeding time
is necessary, follow the specifications contained -in Temporary
Seeding.

2/ Includes sites that are excessively wet only a portion of the
growing season.

3/ Includes sites that are well drained with tile; alsoc maturally
well drained and droughty sites.

s/ Mixtures 1 and 2 are more desirable for wildlife habitat.
Follow the specification contained in Critical Area Planting -

Permanent seading for seedbed preparation, fertilizing and
mulching.
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Pilter Stxip (FS) {(Cont’d)

Plans should show the location, width, and length of filter strips.
The type of vegetation and specifications for scil preparation and
seeding should be included. If existing vegetation is to be used,
directions should be provided as to how it will be protected or
improved.

Maintenance

Maintenance for wvegetative filter strips is the same as that
recommendad for any vegetation. A healthy growth c¢f vegetation can
ke best maintained by limited fertilization if n=seded, removing
sediment when the filter hecomes clogged, and by preventing
construction traffic from driving upon or across filter strips.
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WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTICON AREAS
TECHNICAL STANDARD AND SPECIFICATIONS
Vegetative Streambank Stabilization (VsSS)
STANDARD

Definition

The use of vegetation to stabilize stresambanks.

rurpose

To protect the banks of creeks, streams, and rivers that ars, oY
may be, affected by excess runcoff from construction activities.
This practice does not apply to shoreline condition

Conditions Where Practice Appliies
along the banks of creeks, streams, and rivers that are, or may be,
affected by excess runoff from construction activities. This
practice does not apply to shoreline conditions.

Planning Consideraticons

1. The protective measures planned shall be compatible with the
adjacent land use and the improvements that will be carried
cut by others.

2. The selection of vegetation to be established shall bes based
on the soil type, land use, flooding periods, and stream
velooity.

3. Where necessary, structural measures shall be planned along

with the vegetative measures to stabilize the streambanks.

4. Special attention shall be given to maintaining oy improving
habitat for fish and wildlife.

5. Where & good seedbed can be prepared and on smaller streams,
grasses may be used alone to stabilize the banks. On the more
difficult sites, streambank shrubs with grasses should be
considered.

&. 211 reguirements of state law and permit reguirements of
local, state, and federal agencies must be met.
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vegetative Streambank Stabilization (VSS) {Cont’'4d)

AL

SPECFIFICATIONS

Site Preparation

-
- .

The trees and brush that will affect the growth of

desirable vegetation may need to be reduced on a limited
basis. '

Prior tc seeding or planting, remcove only fallen trees,
stumps, and other debris that may force streamflow into
the streambank.

Whnere necessary the streambank side slope shall be cut
back to 2:1 slope or flatter and remove overhanging bank
adges.

The seedbed shall be roughened with a rake or similax
tool and fertilized with 1,000 1lbs. per acre of 15-15~15
or equivalent (24 1bs./1,000 square feet).

pPlant Selection and Establishment

1

e ®

-

Grasses

a. Tall Fescue (Fungus Free) Seed at a rate of 50 lbs.
per acre {1 1b./1,000 sg. ft.) and mulch with straw
at & rate of 2 tons per acre (20 lbs. per 1,000 sg.
ft.}. Establish between March 15 and Ssptember 30.
Cover the seed 1/4-1/2-inch by rake or similar
tool.

Notes: This is the mnecst widely used and best
adapted grass for streambank seedings. It has good
tolerance to wet scils and flooding.. It is &lso
well adapted to well-drained soils.

o

Reed Canarygrass {(Phalaris arundinacae) plus Tall
Fescue-- Seed the Reed Canarvgrass at a rate of 15
lbs. per acre {(1/3 1b./1,000 sg. £t.), plus 1¢ 1lbs.
per acre (1/4 1b./1,000 sg. £t.}) of Tall Fescue.
Mulch with straw at a rate cf 2 tons per acre {50
1bs./1,000 sg. ft.}. This mixture should only be
seeded from March 1 to May 15, or 2Zugust 1 to
September 30. Cover the sesd 1/4-1/2-inch by
raking or similar tool. ' :
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SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Vegetative Streambank Stabilization (VSS) {Cont’4)

Notes: Previous mixture is adaptable to soils that
are very wet, as well as well-drained soil
conditions. Reed Canerygrass can withstand
extended periods of flooding. It is excellent for
erosion control. Reed Canarygrass can also be
established by sod strips, using rhizomes, oOT
freshly cut culms. The local Soil Conservation
Service office can provide the specific details
reguired to use one of the alternative
establishment methods.

Shrubs - Such as either "Streamco® Purpleosier Willow
(Salix purpura) or “Bankers® Willow (Salix cottelii).

The "Streamco® is the larger of the two willow

shrub species and can grow to a height of 10~

18 feet, but does not usually reach that

height on streambanks. *RBankers? Willow is

smaller with a height of 6-7 feet. Use either
cne~year-old nurssry-grown rocted cuttings or

fresh cuttings for establishment. The fresh

cuttings shall be 3/8~ inch to 1/2-inch thick

and 12 inches to 18 inches long. Fraesh

cuttings must be kept cocl and moist until

planted. (Other species may be considered

upon recommendation.)

Plant the rooted stock the same depth as planted in the
nursery. The stock should be planted in & hole largs
enough to accommodate the root system when well spread.

pPlant the fresh cuttings vertically in the bank with 1-2
inches of wood protruding above the ground surface. Tamp
adequately to provide complete contact between the
cutting and the soil.

Plant in early spring while the rooted stock and fresh
cuttings are dormant. :

Temporarv Stabilization During Woody Plant Establishment

The newly planted willows for the first 2 years do not
effectively provide streambank protection. . It is
recommended that Tall Fescue and/or other listed species
be seeded before or just after the willow plantings to
provide the initial streambank protection. Follow theose
seeding rates. (See Temporary Seeding Specifications.)
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Vegetative Streambank Stabilization (VSs) (Cont’d)

C. Streambank Berm Seedings

wWhere feasible and needed, the streambank berms can be seeded
to wildlife mixture of grasses and legumes. The following are
mixtures that can be used:

1. Alfalifa 5#/acre
Yellow Sweet (Clover 2¢/acre
Ladino Clover ¢.5#/acre
Orchardgrass 3%/acre

2. Alfszlifa &#/acre
Red Clover 3$/acre
Bromegrass S#/acre
Timothy 2%/acre
Orchardgrass 2§ /acre

3. Alfalfa S#/acre
Yellow Sweet Clover 2#/acre
Ladino Clover 0.5#/acre
Bromegrass S#/acre

4 Alfalfa 10#/acre
Bromegrass 6-8#/acre

. Bromegrass 2-4#/acre
Timothy i-6¥/acre
Orchardgrass 4-6#/zcre

6. Alfesifa S#/acre
Yellow Sweet Clover 2%/acre
Ladino Clover 0.5%/acre
Orchardgrass 4%/acre

7 Ladino Clover i#/acre
Crchardgrass 4% /acre
Red Clover L#/acre
Alsike Clover 44/acre

Where streambank berms need to be seeded to a lawn mixture,
the following are mixtures that can be used:

1. Dwarf {turf-type) Fescue 150#/acre
plus Kentucky Bluegrass 20#/acre
2. Kentucky Bluegrass S90#/acre
plus Red Fescue 45#/acre



WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

vegetative Streambank Stabilization (VE8) {(Cont’d)

Seedbed preparation for the berm seeding shall consist of an
application of 1,000 1b./acre of 15-15-15 fertilizer or
equivalent worked into the upper 2-4 inches of the scil
surface. Broadcast and cover the sesed or drill the seed
followed by straw mulching at 2 tons/acre. Anchor the straw
using a crimper, asphalt smulsion, or wetting. Seed between
March 1 and September 30.

styeambanks are always vulnerable to new damage. Repairs are
needed pericdically. Banks should be checked after every high-
water event. OGaps in the vegetative cover should be fixed at once
with new plants and mulched if necessary. Fresh cuttings from
other plants on the bank can be used, or they can be taken Irom
mother-stock plantings if they are available.  Undesirable trees
+hat become established on the bank should be removed.
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TECHENICAL STANDARD AND SPECIFICATIONS
Structural Streambank Stabilization (S88)
Definition

Methods of stabilizing the banks of live streams with permanent
structural measures.

Purpgss

Te protect streambanks from the ercsive forces of moving water.

Conditions Where Practice Applies

Stream channel erosion problems vary widely in type and scale, and
there are many different structural stabilization techniques that
have bean employed with Vh*ying degrees of effectivensss. The
purpose of this specification is merely to point out some of the
practices that are available and to establish some broad guidelines
for their selection and design. Such structures should be plandaa
and designed in advance by an engineer with experience in this
fieid. Many of the practices referenced here involve the use of
manufactured products and should be deéesigned and installed in
accordance with manufacturer's specification.

Before selecting a ‘structural stabﬂl*zatlon.bechn1~ue, the designer
should carefully evaluate the 'poes*b1¢¢tf' of using wvegetative

tabilization to achieve the desired protection. Vegetative
technlques are generally less costly and more compatible with
natural stream characteristics.

General Guidelines

Since each reach of channel vreguiring protection ‘is wuni que,
measures for streambank protection should be installed according to
& plan and adapted to the specific site. Designs should be
developad according to the following principles:

1. Protective measures to be applied shall be compatible with
improvements planned or being carried out -by others.
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Structural Streambank Stabilization (888) {(Cont‘d)

2. The hbottom scour should be controlled, by either natural or
artificial means, before any permanent type of bank protection
can be considsred feasible. Thizs is not nescessary if the
protection can be safely and econcmically constructed to a
depth well below the anticipated lowest depth of bottom scour.

3. Streambank protection should be started and ended at a
stabilized or controlled point on the stream.

4, Changes in channel alignment shall be ma je only after an
evaluation of the effect upon land use, :n:erdepenasﬂu waste
water systems, hydrdulic characteristics and existing

structure.

o

. Special sttention should be given to maintaining and improving
habitat for fish and wildlife.

6. Structural measures must be effective for the design flow and
be capsble of withstanding greater flows without serious
damage.

7. All reguirements of state law and permit reguirements of
lozal, state, and federal agencies must be met.

SPECIFICATICONS _
Streambank Protection Measurss

Riprap ~ heavy angular stone placnd or ;urped onto the stresambank

to provide armor protection against ercsion. Riprap shsll bhe

designed and installed according tc the practice entitled RIPRAF.

GCabions - these rectangular rock-filled wire baskets are previous,
semi~-flexible building blocks that can be used to srmor the bed
and/or banks of channels or to divert ‘TOw gway from eroding
channel sections. Gabions shoulé be aec igned and installed in
accordance with manufacturer’s standards and specifications (Figure
. ‘

Deflectors l{greins or tdetties) - s-ructwral barriers that project
inte the stream to divert flow away Irom erodin qtreww” nk
secLions.

Reinforced Concrete - may be used to armor eroding sections of the
streambank by constructing retaining walls or bulkheads Positive
drainage ben*na these structures must be provided. Ae;nforcad
concrets may also be used as & channel lining.



WATER MANAGEMENT, EROSION AND
SEDIMENT CONTROL FOR CONSTRUCTION AREAS

Scructural Streambank Stabilization (S88) (Cont’'d)

Log Crikbing - & retaining structure built of logs te protect
streambanks from erosion. Place logs single, parallel to shoreline
and cover.

Grid Pavers - modular concrete units with interspersed veid areas
that can be used to armor the streambank while maintaining porosity
and allowing the establishment of vegetation. These structures may
be cobtained in precast blocks or mats, or they may be formed and
poured in place. Design and installation should be in accordance
with manufacturer’s instructions (Figure 2).

Maintenance

213 structures should be meinteined in an "as built® condition.
Structural damage caused by storm events should be repaired as soon
as possible Lo prevent further damage Lo the structure or erosion
cf the strezmbank.
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Structural Streambank Stabilization (888) (Cont’d)
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Structural Streambank Stabilization {SS8) (Cont’d)
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TECHNICAL STANDARD AND SPECIFICATIONS
Temporary Stream Crossing (TSC)

Definition

2 temporary structural span installed across a flowing waterccourse
for use by construction traffic. Structures may include bridges,
round pipes, or pipe arches.

Purpose

1. To provide a means for construction trafiic to cress flowing
streams without damaging the channel or banks.

2. To keep sediment generated by construction traffic out of the
stream.

Conditions Where Practice Applies

Generally applicable to flowing streams with drainage areas les
than 1 square mile. Structures that must handle flow from large
drainage areas should be designed as permanent structures by
professional engineer.

4 N

rianning Considerations

Temporary stream crossings are necessary to prevent construction
vehicles from damaging streambanks and continually tracking
sediment and other pollutants into the flow regime. However, these
structures are also undesirable in that they represent a channel
constriction that can cause flow backups or washouts during periods
of high fliow. For this reascn, the temporary nature of stream
crossings is stressed. They should be planned to be in service for
the shortest practical period of time and to be removed as soon &s
their function is completed.

The specifications contained in this practice pertain primarily to
flow capacity and resistance to washout of the structure. From &
safety and utility standpoint, the designer must also be sure that
the span is capable of withstanding the expected loads from heavy
construction eguipment that will cross the structure. The designer
must also be aware that such structures are subject to the rules
and regulations of the U.S. Army Corps of Engineers for in-stre
modifications (404 permits) and the Kentucky Natural Rescurces and
Environmental Protection Cabinet, ivisicn of Water (401
certification). :
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Temporary Stream Crosgsing (TSC} (Cont’'d)

Design Criteria

The following design criteria has been adapted from the Virginia
Ercsion angd Sediment Control Handbook.

1.

The structure shall be largs encugh to convey the peak flow
expected from a 2-year, 24 hour freguency storm without
appreciable altering the stream flow characteristics. The
structure may be a span or culvert. {(Multiple culverts may be
used in place of cne large culvert if they have the eguivalent
capacity of the larger one. The minimum-sized culvert that
may be used is 18 inches.)

Where culverts are installed, compacted scil will be used to
form the crossing. The depth of soil cover over the culvert
shall be egual to one-half the diameter of the culvert oxr 12
inches, thatever is greater. To protect the sides of the fill
from erosion, riprap shall be used and designed in accordanc
with the practice entitled RIPRAP. .

The length of the culvert shall be adeguate to extend the full
width of the crossing, including side slopes.

The slope of the culvert shall be at least 0.25 inch per foot..

The top of the compacted £ill shall be covered with six inches
of ¥ROT No. 57 stonse.

The approaches to the structure shall consist of stone pads
meeting the following specifications:

. Stone~-XDOT No. 57

Minimum thickness--6 inches

Minimum width squal to the width of the structure
. Minimum approach length~-25 feet

°

e oM agit:

SPECIFICATIONS

Clearing and excavation of the streambed and banks shall be
kept to a minimum.

The structure shall be removed as soon as it is no longer
necessary f£or project construction.

Upon ramoval of the structure, the stream shall immediately be

reshaped to its original cross section and properly
stabilized. ‘
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Temporary Stream Crossging (TSC) (Cont’d)

Maintenance

The structure shall be inspected after everv rainfall and at least
once a week, whether it has rained or not, and zll damagses repaired
immediately.
Lapacity of Pipe Cuiverts
DOT No. &7 Aggregate 6" Deep (/ Together = Bank-Full Flow
. Earth Fi11 Covered by
/2 Diameter / f“~La*ge Angular Rock
of Pipe or 12",/ 7
Whichever is 7
Greater '
’Ht:%if§§§:ﬁﬂF;:} =
Sutiemin T
?;iii“é?}lﬂi‘f—?gl “ ”W
TR e
Ee==
Sl
XDOT No. 57 -

" Large Angular

Coarse Aggregate
& agreg Rock Qver Earth

Fill
t* 25!
Minimum ; o5 .
Top of Bank
Pian
TEMPORARY STREAM CROSSING
Source: V¥a SKCC Figure 1



